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January 31, 1989

•--

Jim Bailey
Sweet & Edwards/Emcon
18912 W. Creek Parkway, Ste. #210
Bothell, WA 98011

RE: Pier 91 Project; CAS Work Order No. 881360

Dear Jim:

The dissolved chromium value for sample TB6-B exceeded the total 
chromixim value. Re-analysis of the dissolved sample confirmed 
this discrepency. The unfiltered sample appears to have 
considerably more particulate than the filtered sample, thus 
eliminating the possibility that the two were switched.

The data indicates a contamination of the dissolved sample either 
during filtration or possibly a contaminated sample bottle.

The total metals data is uncompromised, and the elements analyzed 
are below or at the instrument detection limits. This being the 
case, the issue of dissolved versus total metals may not be an 
issue for this sample.

Sincerely,
COLUMBIA ANALYTICAL SERVICES, INC.

USEPA RCRA

// ff/iJi' j

Mike Shelton 
srr/MIS

3012586

MAR 231989 

WASTE MANAGEMENT BRANCH



Columbia Analytical Services, Inc.
1152 3rd Avenue • Longview, WA 98632 • (206) 577-7222

25,. .

Jim Bailey-
Sweet & Edwards/Emcon

Bothell, WA 98011

Pier 91 Project

Dear Jim:

Enclosed are the results of the samples su 
December 14-16, 1988. For your reference 
number for this work is 881360.

our service request

Please call if you have any questions.

Respectfully submitted:
COLUMBIA ANALYTICAL SERVICES, INC.

Mike Shelton
srr/MIS



CAS
COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report

CLIENT: Sweet & Edwards/Emcon
SUBMITTED BY: Jim Bailey
PROJECT: Pier 91
SAMPLE DESCRIPTION: Soil

DATE COLLECTED: 
DATE RECEIVED: 
WORK ORDER #:

12/12-15/88
12/14-16/88
881360

Total Metals 
mg/Kg

Dry Weight Basis

Sample Name: 
Lab Code:

Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Zinc

TB4 0-5 
1360-1

2.2
<1
<1
17
9.6

12
<0.1
22
29

TB4 2.5 
1360-2

2.6
<1
<1
15
9.6

38
<0.1
18
27

TB4 6-10 
1360-3

2.1
<1
<1
14
8.1

11
<0.1
18
23

Approved by_ Date ///f/c?9



CAS
COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report

CLIENT: Sweet & Edwards/Emcon
SUBMITTED BY: Jim Bailey
PROJECT: Pier 91
SAMPLE DESCRIPTION: Soil

DATE COLLECTED: 
DATE RECEIVED: 
WORK ORDER #:

12/12-15/88
12/14-16/88
881360

Total Metals 
mg/Kg

Dry Weight Basis

Sample Name; 
Lab Code;

Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Zinc

TB4 15 
1360-4

2.3
<1
<1
19
7.8
7.1

<0.1
22
24

TB4 20 
1360-5

2.4
<1
<1
16
6.8
8.8

<0.1
19
21

TB4 25 
1360-6

3.5 
<1 
<1 
16
9.6 
5.1

<0.1
23
22

Approved by Y if Date ///9/e‘9



CAS
COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report

CLIENT: Sweet & Edwards/Emcon
SUBMITTED BY: Jim Bailey
PROJECT: Pier 91
SAMPLE DESCRIPTION: Soil

DATE COLLECTED; 
DATE RECEIVED: 
WORK ORDER #:

12/12-15/88
12/14-16/88
881360

Total Metals 
mg/Kg

Dry Weight Basis

Sample Name; 
Lab Code:

Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Zinc

TB4 1.6 
1360-7

3.3
<1
<1
23
85
56
<0.1
19

137

TB6 0-5 
1360-13

2.3
<1
<1
24
15
29
<0.1
27
84

TB6 2.5 
1360-14

2.2
<1-
<1
20
20
56
<0.1
31

116

Approved by Date ///?/&> 7



CAS
COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report

CLIENT: Sweet & Edwards/Emcon
SUBMITTED BY: Jim Bailey
PROJECT: Pier 91
SAMPLE DESCRIPTION: Soil

DATE COLLECTED; 
DATE RECEIVED: 
WORK ORDER #:

12/12-15/88
12/14-16/88
881360

Total Metals 
mg/Kg

Dry Weight Basis

Sample Name; 
Lab Code:

Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Zinc

TB6 6-10 
1360-15

3.0
<1
<1
19
7.8
9.9 

<0.1 
19 
28

TB6 15 
1360-16

2.2
<1
<1
23
9.8
7.2

<0.1
26
28

TB6 20 
1360-17

1.9 
<1 
<1 
21
9.4
3.9 

<0.1 
27 
27

Approved by_ Date ///9/<^9



-CAS
COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report

CLIENT: Sweet & Edwards/Emcon
SUBMITTED BY: Jim Bailey
PROJECT: Pier 91
SAMPLE DESCRIPTION: Soil

DATE COLLECTED: 
DATE RECEIVED: 
WORK ORDER #:

12/12-15/88
12/14-16/88
881360

Total Metals 
mg/Kg

Dry Weight Basis

Sample Name: 
Lab Code:
Arsenic
Beryllixam
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Zinc

TB6 25 
1360-18

1.8
<1
<1
27 
9.4 
5.2

<0.1
31
28

TBS 30 
1360-19

81 
<1 
<1 
20 
11 
4.9 

<0.1 
24 
30

CP109 0-5 
1360-20

1.9
<1
<1
24
15

198
<0.1
20
83

Approved by Date



CAS
COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report

CLIENT: Sweet & Edwards/Emcon
SUBMITTED BY: Jim Bailey
PROJECT: Pier 91
SAMPLE DESCRIPTION: Soil

DATE COLLECTED; 
DATE RECEIVED: 
WORK ORDER #:

12/12-15/88
12/14-16/88
881360

Total Metals 
mg/Kg

Dry Weight Basis

Sample Name; 
Lab Code:

Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Zinc

CP109 2.5 
1360-21

1.9
<1
<1
23
9.4

27
<0.1
17
51

CP109 6-10 
1360-22

1.9
<1
<1
15
6.2
5.5

<0.1
18
21

CP109 15 
1360-23

1.8
<1
<1
23
9.3
5.8

<0.1
26
27

Approved by_ Date ///^/S>9



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report

CLIENT: Sweet & Edwards/Emcon
SUBMITTED BY: Jim Bailey
PROJECT: Pier 91
SAMPLE DESCRIPTION: Soil

DATE COLLECTED: 
DATE RECEIVED: 
WORK ORDER #:

12/12-15/88
12/14-16/88
881360

Sample Name; 
Lab Code:

Arsenic
Beryllium
Cadmixim
Chromium
Copper
Lead
Mercury
Nickel
Zinc

Total Metals 
mg/Kg

Dry Weight Basis

CP109 20 
1360-24

2.1
<1
<1
22
9.3
5.8

<0.1
27
27

CP109 25 
1360-25

4.1
<1
<1
18
10
5.3

<0.1
21
26

Approved by_______/2^/^ ^
Date ///9A^7

» m 1 A



CAS
COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report

CLIENT; Sweet & Edwards/Emcon 
SUBMITTED BY: Jim Bailey
PROJECT: Pier 91
SAMPLE DESCRIPTION: Water

DATE COLLECTED: 
DATE RECEIVED: 
WORK ORDER #:

12/12-15/88
12/14-16/88
881360

Total Metals 
mg/L

Sample Name: TB4 TB4 A TB 16Lab Code: 1360-8 1360-9 1360-10
Arsenic 0.029 0.029 0.005Beryllium <0.005 <0.005 <0.005Cadmium <0.005 <0.005 <0.005Chromium 0.022 0.011 0.006
Copper 0.017 0.018 0.011
Lead 0.003 0.008 0.003
Mercury <0.0002 <0.0002 <0.0002Nickel 0.025 0.014 <0.01
Zinc 0.024 0.032 <0.01

Approved by Date



■CAS

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report

CLIENT: Sweet & Edwards/Eiacon
SUBMITTED BY: Jim Bailey
PROJECT: Pier 91
SAMPLE DESCRIPTION: Water

DATE COLLECTED: 
DATE RECEIVED: 
WORK ORDER #:

12/12-15/88
12/14-16/88
881360

Total Metals 
mg/L

Sample Name; 
Lab Code:

Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Zinc

TB6 A 
1360-11

0.004
<0.005
<0.005

0.006
<0.01

0.002
<0.0002
<0.01
<0.01

TB6 B 
1360-12

0.004
<0.005
<0.005
0.006

<0.01
0.002

<0.0002
<0.01
<0.01

Approved by Date 9

« t 1-J A .



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report

CLIENT: Sweet & Edwards/Emcon
SUBMITTED BY: Jim Bailey
PROJECT: Pier 91
SAMPLE DESCRIPTION: Water

DATE COLLECTED: 
DATE RECEIVED: 
WORK ORDER #:

12/12-15/88
12/14-16/88
881360

Dissolved Metals 
mg/L

Sample Name: TB4 TB4 A TB 16
Lab Code: 1360-8 1360-9 1360-10

Arsenic 0.029 0.028 0.004
Beryllium <0.005 <0.005 <0.005
Cadmium <0.005 <0.005 <0.005
Chromivim 0.005 <0.005 0,006
Copper <0.01 <0.01 <0.01
Lead <0.002 <0.002 <0.002
Mercury <0.0002 <0.0002 <0.0002
Nickel <0.01 <0.01 <0.01
Zinc <0.01 <0.01 <0.01

Approved by_ Date

11CT ■J.J A______ __ f_____ :__ wr A no^***^



CAS
COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report

CLIENT: Sweet & Edwards/Emcon
SUBMITTED BY: Jim Bailey
PROJECT: Pier 91
SAMPLE DESCRIPTION: Water

DATE COLLECTED: 
DATE RECEIVED: 
WORK ORDER #:

12/12-15/88
12/14-16/88
881360

Dissolved Metals 
mg/L

Sample Name: TB6 A TB6 B
Lab Code: 1360-11 1360-12

Arsenic 0.004 0.003
Beryllium <0.005 <0.005
Cadmium <0.005 <0.005
Chromium 0.006 0.062
Copper <0.01 0.011
Lead <0.002 <0.002
Mercury <0.0002 <0.0002
Nickel <0.01 0.015
Zinc <0.01 0.027

Approved by_ Date

A,• t__W/A oaAn . e-7-7 -r-i-tt



COLUMBIA ANALYTICAL SERVICES, INC.

CLIENT: Sweet & Edwards/Emcon
SUEMTITED BY: Jim Bailey
FROJECT: Pier 91
SAMPLE DESCRIPnca^: Water

DATE RECEIVED: 
DATE REPORTED: 
WORK ORDER #:

12/12-15/88
12/14-16/88
881360

QA/QC Report 
Total Metals 

ing/L

Sanple Name: TB4

Element B Spike level % Recovery

Arsenic* 0.029 0.029 0.029 0.040 92
Beryllium <0.005 <0.005 <0.005 0.05 111
Cadmium <0.005 <0.005 <0.005 0.05 98
Chranium 0.022 0.023 0.022 0.20 101
Copper 0.017 0.017 0.017 0.25 96lead* <0.002 <0.002 <0.002 0.020 107
Mercury <0.0002 <0.0002 <0.0002 0.001 94
Nickel 0.021 0.028 0.025 0.5 102
Zinc 0.023 0.024 0.024 0.5 111

*Dissolved Metals

Afproved by_ Date

11 <;7 A, W/A cnn



OOrUMBIA ANALYTICAL SERVICES, INC.

CLIENT; Sweet & Edwards/Emcon 
SUHyilTTED BY: Jim Bailey
PRCOECT: Pier 91
SAMPIE DESCRIPTION: Soil

DATE RECEIVED: 12/12-15/88 
DATE REPORTED: 12/14-16/88 
WORK ORDER #: 881360

Saitple Name: TB4 0-5

Approved by_

QA/QC Report 
Total Metals 

mg/Kg
Dry Weight Basis

Element A B Avg. Spike Level % Reco’

Arsenic 2.7 1.8 2.2 7.2 87
Beryllium <1 <1 <1 10.3 104
cadmium <1 <1 <1 10.3 89
Chrctnium 18.7 14.6 16.6 41.1 94
CoEp)er 10.2 9.0 9.6 51.3 96
Lead 10.7 12.6 11.6 103 95
Mercury <0.1 <0.1 <0.1 0.49 106
Nickel 22.2 21.0 21.6 103 94
Zinc 28.3 29.0 28.6 103 101

Date

1 IS7 A,,-....- • T WA oaAli • on<\ cii -rni-i



Sweet-Edwards / EMCON, Inc.
Kelso, WA (206) 423-3580 
Bothell, WA (206) 485-5000

ChOij of Custody/
Laboratory! Analysis Request

PAOL

Q
•w

DATE

PROJECT r^1 Sjf-0 lOZ^

Pc4o- fe«i.
ADDRESS_______________________________

TELEPHONE#
SAMPLERS NAME AJcko^

SAMPLERS SIGNATURE

,PH0NE»_

SAMPLE 1,0. DATE TIME UB I.D. TYPE

ANALYSIS REQUESTED I
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PRDJECT INFORMATION

Shipping I.D. No.

Projocl

SAMPLE RECEIPT

'U
TiUI No. Ol ConUMori

Cholfl ol Cuitody Sooli

Rocolvod in good condRIon

LAI NO. 1
Rtcehftd flecolved By Received By SPECIAL INSTRUCTIONS/COMMENTS
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OISTRIIUTION; WHITE • rotwR lo originitor; YELLOW-lok; PINK • reUbiod by eriginilor. S-BE4(XM)S



Sweet-Edwards / EMCON, Ihc.
Kelso, WA (206) 423-3580 
Bolhell, WA (206) 485-5000

ChOi of Custody/ 

Laboratory Analysis Request o
DATE /V '1 (■ PAGE J Z-.

PROJECT I / i f i. ANALYSIS REQUESTED
GENERAL CHEMISTRY 
(Speclly)
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(Speclly)

CLIENT INFO.
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(

SAMPLERS NAME PHONF#
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SAMPLE I.O. DATE TIME LAB I.D. TYPE
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RelInquIsheiJ By Sweet, Edward $ & Assoc. RelinquIsIled By Rellnquished By PROJECT INFORMATION SAMPLE RECEIPT
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Shipping I.D. No.

VIA

Total Ne. el Cenlalners
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Firm Firm Firm Racsivad In good cendKIon
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Received By ^ Received By Received By SPECIAL INSTRUCTIONS/COMMENTS
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Sweet-Edwards / EMCON, Inc.
Kelso, WA (206) 423-3580 ' •
Bothell, WA (206) 485-5000

ChLJli of Custody/ 

Laboratory Analysis Request 9
♦■DATE

I ' / '/ V, ?.
.PAGE.

PROJECT * t ■

CLIENT INFO. 
CONTACT___

ADDRESS.

TELEPHONE#

SAMPLERS NAME. /' ■' ' PHONE#.

SAMPLERS SIGNATURE

SAMPLE I.D.

1. I

DATE

'JL
TIME LAB 1.0. TYPE

ANALYSIS REQUESTED
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Relinquished By Sweet, Edwards & Assoc.

SIgnilurt

Pilnted Name

Firm

Dile/TIme

Relinquished By Relinquished By

SIgnilure Signature

Printed Name Printed Name

Firm Firm

Date/TImi Date/Time

PROJECT INFORMATION

Shipping I.D. Ne.

VIA

Proleci

SAMPLE RECEIPT

Total Ne. ol Contalnari

Chain si Custody Ssals

Recolvad In good condition

UB NO.

Received By Received By Received By

Signature Signature Signature

SPECIAL INSTRUCTIONS/COMMENTS

/
Printed Name Printed Name Printed Name

/\; IjC. (f Cu llj A4 /r^/j

Firm y Firm Firm

/.■ 1
Dale/TIme Oato/TIme Date/Time

DISTRIBUTION: WHITE - return to originator; YELLOW • lab; PINK • lllalnid by originator. S-E/E 4004)5

• 0- ;wwi MiM



J
Sweet-Edwards / EMCON, Inc.

Kelso, WA (206) 423-3580 
Bolhell. WA (206) 485-5000

ChCJn of Custody/ Q
Laboratory Analysis Request

/ ? • I ■' page_L_ of.DATE

PROJECT 1 w-1-^ri; ''I /
(

i (■ 'h ^ ANALYSIS REQUESTED i GENERAL CHEMISTRY 
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